Objective: The aim of this study was to investigate the effectiveness of a qigong training program in reducing stress in hospital staff. Methods: Subjects were randomly assigned to a 6-week intervention of either qigong practice (n ϭ 16) or a waiting list (n ϭ 21). The primary measure of stress was the Perceived Stress Scale. Secondary measures included the Short Form 36 (SF-36) quality-of-life measure and a 100-mm analog pain scale.
Introduction

E
xcessive stress adversely impacts health and is associated with an increased incidence of anxiety and mood disorders and impairments of functioning in every organ system of the body. [1] [2] [3] [4] [5] Ultimately, the deleterious effects of stress generalize to the workplace, leading to professional burnout with attendant declines in job productivity and increased absenteeism. 6 Among hospital staff in particular, there is evidence of elevated rates of psychologic stress and stress-related disorders. For example, medical and social work staff have greater levels of mood disorders and other stress-related illness compared to employees in other fields. 7 Even when psychiatric vulnerability and outside-of-work social stress were accounted for, work-related stress was demonstrated to be a contributor to anxiety and depressive disorders in health care professionals and hospital staff. 8 Another recent report noted an increasing prevalence of emotional exhaustion and psychiatric disorders in physicians. 9 One novel approach that may prove useful in mitigating stress in the workplace is medical qigong, an exercise technique that originated in China more than 3000 years ago. 10 This practice synchronizes precise physical movements with specific breathing techniques to enhance health. Initial trials have suggested that qigong is effective in reducing perceived stress 11, 12 and blood pressure. 13, 14 Given these reports, there is an ongoing need for further studies to extend these findings to evaluate the effectiveness of qigong in specific treatment groups. In addition, since there are over 1000 forms of qigong extant, it is important to determine whether some types of qigong are more effective than others in reducing stress.
The purpose of this study was to evaluate the effectiveness and feasibility of utilizing "The Basic Eight © " qigong set to reduce stress in hospital staff, a group known to have el-evated rates of stress. 7 Providing qigong in such a high-intensity workplace potentially offers a number of unique challenges, as hospital staff generally have irregular schedules frequently interrupted by urgent, job-related matters. 15 Thus, the 2 questions addressed by this study were as follows: (1) Will qigong prove effective in reducing stress in hospital staff? and (2) Is an onsite qigong intervention a feasible approach for hospital staff?
Methods
Subjects and recruitment
Subjects were employees of the Denver Veterans Affairs Medical Center. Recruitment fliers were posted on both hospital grounds and were sent to employees' work e-mail addresses. It was made clear that this study was voluntary and would not affect employment status in any way. Potential study subjects were screened to ensure that they did not have medical problems that would limit their ability to perform exercise of mild-to-moderate intensity. Subjects were excluded if they used another mind-body practice (for example, yoga or meditation) more frequently than once per week. The study was approved by the University of Colorado Institutional Review Board and by the Denver Veterans Affairs Research Committee as safe and appropriate for human subjects.
Fifty (50) subjects, 39 females and 11 males, were matched for gender and then randomized (25 in each treatment group) through the use of computer-generated numbers (SYSTAT 12.0 for Windows, Cranes Software, 2007, Bangalore, India). Thirteen (13) subjects (9 from the qigong group and 4 from the control group) did not complete the study (Fig. 1) . Five (5) participants from group A (qigong group) withdrew for unknown reasons and 3 withdrew for personal reasons (death in the family). Two (2) subjects from group B (waiting-list group) were lost to follow-up. There were no significant differences in numbers of withdrawals between study groups. There were no adverse events related to the study.
Study design
This was a randomized, waiting-list controlled, 6-week clinical trial of the effectiveness and feasibility of a qigong intervention designed to reduce perceived stress and improve quality of life in hospital staff (Fig. 1 ). Measures were obtained during the week prior to the initiation of the study and 6 weeks after the beginning of the study. The primary measure was the Perceived Stress Scale, 16 a 10-item measure with 5-point Likert scales with a maximum stress score of 40. Secondary measures were the Health Status Survey Short Form (SF-36) quality-of-life measure, 17 body weight, blood pressure, heart rate, and quality of sleep and intensity of pain over the previous week measures recorded by 100-mm visual analog scales. Subjects in the qigong exercise group recorded the number of minutes they practiced each day in an exercise diary.
Study interventions
Subjects assigned to the exercise group attended a 1-hour, noon qigong class twice weekly and were asked to practice independently for 30 minutes on nonclass days with the aid of a DVD demonstrating the instructor performing the exercises. Classes were taught by a senior apprentice in qigong with over 17 years' experience in qigong (J.G.). In addition, subjects were provided a manual that outlined the acupuncture meridians and the rationale for the exercises.
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FIG. 1. Study design.
Qigong exercises
The qigong exercises employed were The Basic Eight © , a medical qigong set consisting of 8 exercises designed by qigong grandmaster Hong Liu to activate 14 of the meridians commonly employed by acupuncturists: the lung, large intestine, stomach, spleen, heart, small intestine, urinary bladder, kidney, heart governor, triple heater, gallbladder, liver, and conception and governing vessels. It should be noted that when Chinese Medicine began over 3000 years ago, physicians lacked the modern anatomical and physiologic methods currently employed to describe medical processes. Thus, much of the terminology used in Chinese Medicine is metaphorical. Even so, many acupuncture points lie at the intersection of nerves, blood vessels, and fascial tissue planes. 18, 19 The Basic Eight © qigong set uses specific movements postulated to physically stimulate key acupuncture points of meridians, which, from a classical qigong perspective, promotes the flow of qi (vital energy) through these meridians. 10 During class sessions, subjects practiced movements until they experienced a sensation of stretching or pressure in the targeted acupuncture points (see Appendix). The qigong movements were synchronized with specific breathing patterns, and subjects were instructed to inhale and exhale fully at a comfortable rate, with a target respiratory rate of 6 breaths or fewer per minute.
Statistical analyses
Between-group comparisons of demographic characteristics, baseline measures, and changes in measures from baseline to study completion were analyzed by preplanned t tests. Regression analyses were used to evaluate the impact of practice duration and initial Perceived Stress Scale (PSS) scores on changes in PSS scores. All analyses were conducted with SYSTAT 12.0 for Windows.
Results
Subject characteristics
Based upon t tests, there were no significant differences in baseline demographic or clinical characteristics between groups A and B (Table 1) . Similarly, there were no significant differences in baseline scores on the PSS, SF-36, and sleep and pain analog scales. Based upon t tests, there were no statistically significant differences between groups in changes of weight, blood pressure, pain, or sleep measures ( Table 2) .
Based on PSS scores, group A had significant reductions in perceived stress compared to group B ( Table 2) . Members of group A also exhibited significant increases on the SF-36 Social Functioning subscale in comparison to group B. However, groups A and B did not demonstrated significantly different changes in Physical Function, Role Function, Bodily Pain, General Health, Vitality, Role-Emotional, or Mental Health subscales. Table 2 reports the results of the t tests that were done to compare the changes in outcome scores of groups A and B.
Pain analyses
A subanalysis was conducted in subjects who experienced pain (11 subjects from group A and 16 subjects from group B), using within-groups t tests to further analyze for changes in pain intensity during the course of the study. In this analysis, group A demonstrated a significant reduction of pain (t ϭ 2.15, df ϭ 35, p ϭ 0.02) but group B did not.
Regression analyses
Because PSS scores indicated that the treatment group experienced a significant reduction in stress, a regression analysis was performed to look for a dose effect of qigong practice time. The results of a linear regression indicated that change in PSS score was not a linear function of total exer- cise time (R 2 ϭ 0.000; p ϭ 0.984). In an effort to explore the possible explanations for the change in PSS scores, a linear regression was run to examine whether change in PSS score was a function of baseline PSS score (Table 3) . Regression results indicated that baseline PSS score was a strong predictor of change in PSS score only in the qigong group (R 2 ϭ 0.345; p ϭ 0.02). To look for an interaction effect between baseline PSS score and total exercise time, a third linear regression examined change in PSS score as a function of baseline PSS score and total exercise time in the qigong group. The resulting equation was not a significantly better fit than the model that examined only baseline PSS scores and change in PSS scores. The fact that change in PSS scores were strongly related to baseline PSS score in the qigong group could indicate that the changes in PSS score experienced by the active group were a function of regression to the mean. Therefore, we performed a similar regression analysis examining PSS score change as a function of the baseline PSS score among the waiting-list group. For the control group, changes in PSS scores were not significantly related to baseline PSS scores (R 2 ϭ 0.142; p ϭ 0.09), indicating that qigong was the active mediator.
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Discussion
This investigation found medical qigong effective in reducing stress in hospital staff over the course of a 6-week trial. As this medical qigong course was taught during work hours, with subjects utilizing their lunch times to participate, class participation was subject to the usual interruptions associated with working in a hospital environment. Thus, the study results suggest that medical qigong can be effective in reducing perceived stress under typical hospital work conditions.
The results of the regression analysis did not indicate a dosage effect for qigong treatment. However, the fact that changes in PSS score were not significantly related to baseline PSS scores in the control group indicates that the changes in PSS scores among the active group cannot simply be attributed to regression toward the mean. Rather, the results indicate that the effects of qigong may be more dichotomous, such that practicing at or above a critical amount will produce a relatively consistent positive effect, while practicing below that critical amount will produce little or no effect. Once the critical amount of activity is achieved, the benefits become a function of how distressed the patient feels.
The basis of qigong's impact on stress reduction likely involves multiple mechanisms. Exercise is known to reduce stress, and the particular set of medical qigong employed in this study provides exercise of moderate intensity. 20 Concentration meditation, a component of qigong practice, also decreases stress. 21, 22 The practice of slow, deep breathing patterns similar to those employed in this qigong set have been demonstrated effective in reducing blood pressure in both mild hypertensive and normotensive subjects, through a mechanism thought to be related to decreased sympathetic activity. 23 Finally, stress-related endogenous chemicals, including norepinephrine 11 and cortisol, 24 were reported to be reduced by qigong.
There are many different forms of qigong exercise, and in this study we use the general term qigong to include t'ai chi, a standard practice in many qigong traditions. The medical qigong set utilized in this study emphasizes precise movements intended to create a sensation of pressure or stretching of muscle and/or connective tissue at targeted acupuncture points. Although the long-term impact of medical qigong designed to stimulate specific acupuncture points is yet to be studied, reports from the acupuncture literature suggest that stimulation of acupuncture points can generate effects unique to that point. For example, acupuncture stimulation at heart governor 6 has consistently been demonstrated to be antiemetic. 25 Furthermore, a recent report on the effects of capsaicin plaster stimulation at stomach 36 found it superior to placebo plaster and capsaicin plaster stimulation at a nonacupuncture point in reducing quantities of morphine required for postoperative pain. 26 Thus, further inquiry is needed to determine whether qigong practices such as The Basic Eight © , which provide specific acupuncture point stimulation, provide unique therapeutic effects that distinguish it from different qigong forms and other mind-body methods.
In addition to demonstrating a reduction of perceived stress, those with pain in the qigong group had a significant reduction of pain intensity. The failure to find a significant difference in pain reduction between groups may have been related to the small sample size evaluated, and requires further studies designed to specifically address pain. One re- cent qigong study reported that elderly patients who practiced qigong reported significant reductions of pain and had significant improvements of cell-mediated immunity. 27 The social function subscale of the SF-36 was significantly improved in qigong practitioners. Previous studies have analyzed the impact of qigong on social function and also reported that qigong improved this parameter. 12, 28 On other SF-36 quality-of-life subscales, as well as sleep and vital sign measurements, there were no significant changes between groups over the course of the study. Other investigations have reported that qigong practice decreased blood pressure and pulse rate. 13, 14, 29 Limitations of this study include the relatively small size of the sample, which may have generated a type II error in quality of life and vital sign measures. In addition, a lengthier exposure to qigong may have produced additional differences between the qigong and control groups; however, the majority of qigong studies on stress and stress-related disorders have been 6-8 weeks in duration. Given that a growing literature is now demonstrating qigong to be effective in reducing stress, future evaluations of qigong will benefit by head-to-head comparisons with other mind-body techniques to determine which approaches are most effective for given populations and treatment settings.
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In summary, a randomized, waiting-list controlled, 6-week trial of medical qigong demonstrated a significant reduction in perceived stress in hospital staff. Teaching this technique appears to be feasible even in a high-intensity hospital setting.
